The human T-cell factor-4 gene splicing isoforms, Wnt signal pathway, and apoptosis in renal cell carcinoma.
beta-Catenin and transcriptional factor TCF-4 (human T-cell factor-4) genes comprise the Wnt signal. The Wnt signal pathway plays an important role in malignant transformation. We hypothesize that the beta-catenin and TCF-4 gene and Wnt signal are important in the progression of renal cell carcinoma (RCC). To test this hypothesis, we investigated TCF-4 splicing isoforms, beta-catenin, and Wnt signal pathway (cyclin D1, c-myc, c-jun, and MMP7) in three RCC cell lines (A498, Caki-1, and Caki-2), 38 primary RCCs, and 29 normal kidney samples. We also analyzed the relationship between TCF-4 gene splicing isoforms, proliferation (proliferating cell nuclear antigen labeling index), and apoptosis [antiapoptotic factors (Bcl-2 and Bcl-x(L)), proapoptotic factors (Bak and Bax), and caspase-3] in RCC samples. In 38 RCC samples, four splicing isoforms of the TCF-4 gene were present in the region between exon 12 and exon 17. Thirty (79%) of 38 RCCs and all (100%) of the normal kidney samples showed mixed isoforms with both long and short reading frames in the COOH-terminal region, whereas the remaining 8 RCC samples showed only the long-form reading frame. Two COOH-terminal-binding protein sites were present only in the long-form reading frame. The eight RCCs that demonstrated only the long reading frame isoform showed early disease progression and poor prognosis. In these 8 RCC samples, down-regulation of cyclin D1, c-myc, c-jun, and MMP7 expression was observed at the mRNA level. In addition, a marked reduction of caspase-3 expression was also found at both the mRNA and the protein level. However, the beta-catenin gene was not overexpressed at the mRNA level and protein level, and mutation and deletion were not observed in exon 3. In these three renal cell lines, there was no significant difference in TCF-4 mRNA expression before and after 5-Aza-2'-deoxycytidine treatment, and there appeared to be no splicing isoforms in the region between exon 1 and exon 11. These findings suggest that alteration in beta-catenin is an infrequent event in RCC. In samples in which beta-catenin was not overexpressed, the target genes of Wnt signal were regulated through TCF-4 splicing isoforms. The imbalance between TCF-4 gene splicing isoforms with long and short reading frames is associated with RCC progression through the inhibition of the apoptotic pathway. We demonstrate for the first time that TCF-4 gene splicing isoforms and the Wnt signal pathway can induce progression of RCC by the inhibition of apoptosis and not by the induction of cell proliferation.